Frailty status is intrinsically related to every aspect of older patients' hospital journeys: the way in which they present to hospital, their health status at admission, vulnerability to complications in hospital and rate of recovery after an acute insult. In younger people, hospitalisation is usually the result of a serious illness or injury, such as sepsis or major trauma. Management can be underpinned by evidence-based algorithms relating to the precipitating insult and recovery usually follows a predictable trajectory. In older people who are frail, on the other hand, admission to hospital may be triggered by an illness that may seem minor, such as a viral infection, which causes a geriatric syndrome. A fall or delirium with no major precipitant should be considered an indicator of frailty. Promptly recognising the acute illness and the increased risk for hospitalassociated complications is essential for providing safe systems of care for frail older people. Early consideration of health assets and engagement of families and community services can have an important role in successful recovery during and beyond the hospital stay. Effective decision-making about clinical interventions can benefit from explicit assessment of frailty status and consideration of patient priorities.
Introduction
The ageing of the population is a consequence of societal success, driven by improvements in living conditions, reduced child and infant mortality from infectious diseases and, more recently, lower cardiovascular disease mortality. Most older people in Australia and New Zealand are well and high-functioning and self-report to be in good health. 1 However, ageing is associated with an increase in chronic health conditions, with functional and cognitive decline, and with deterioration in vision, hearing and mood. These changes result in a graded increased vulnerability to stressors, recognised as 'frailty', which results both in a greater likelihood of serious decline with acute illness and slower (and sometimes incomplete) recovery to baseline. 2 Thus, it is understandable that older people are more likely to require hospital admission with acute illness, and that stays may be prolonged. In Australia, people aged 65 years and over account for 41% of admissions and 48% of patient days. 3 Frailty is over-represented among acute hospital admissions, with 24-40% of older acute care inpatients having moderate to severe frailty [4] [5] [6] compared to 7-10% in older community populations. 7 Admission to hospital poses particular, inherent risks to older adults. Prevention of unnecessary hospital admission and reduction in length of hospital stay are important to minimise iatrogenic harm. Programs that explore alternatives to inpatient care, such as Hospital in the Home, are important parts of this effort. However, hospitalisation should not be denied to older people when it is needed. This review discusses the concept of frailty in clinical practice, how it impacts on the prognosis and care needs of hospitalised older people, and how systems of care might mitigate their hospital-associated risks.
The importance of age
Decisions about medical interventions used to be based on chronological age alone. For example, before 1990, people aged 75 years and older in Australia were routinely excluded from renal replacement therapy. 8 However, recognition that age alone may not adequately distinguish those likely to benefit, increasing consumer expectations and better recognition of institutionalised ageism contribute to wide variation in age-related value judgements by clinicians and a need for more nuanced tools to support decision-making.
Chronological age should be acknowledged as a critical factor in all healthcare interactions for two reasons. First, ageing is intrinsically and inexorably associated with frailty status. While some people who are middle-aged are frail, particularly those with comorbid chronic disease, the accumulation of age-related, subcellular deficits results in an increase in the prevalence of frailty with age. 7 Indeed, it has been argued that there is a certain age (96 years has been proposed) beyond which all patients are frail. 9 Frailty should be intrinsic to decisionmaking because patients who are frail (regardless of how it is measured) have poorer outcomes and are more vulnerable to deterioration from even minor triggers.
2 Second, patients' own goals of care tend to change with the passage of time. Among older people, maintenance of independence and relief of symptoms such as pain are consistently prioritised above prolongation of lifespan. 10 Explicit consideration of both frailty status and patient priorities should offer improved shared decision-making both in clinical discussions with older patients and their care-givers and in design and evaluation of new interventions for older people.
Recognition and quantification of frailty
Frailty status is intended to capture a holistic conceptualisation of health. Patients who are more frail have lower physiological reserve, a reduced ability to recover after insults and are at risk of adverse outcomes including increasing disability, need for nursing home placement and death. 2 While this concept of frailty is widely accepted, the measurement of frailty is still the subject of debate. A recent scoping review identified 617 papers purporting to measure frailty in acute care settings, 11 but two-thirds of studies did not provide an operational definition of frailty or report how it was measured. This has a significant impact on reliability and generalisability of findings because the labelling of patients as frail using end-of-the-bed assessments can vary significantly between specialists and across disciplines. 12 It is also important to remember that frailty is a continuum rather than dichotomous and that patient vulnerability is dependent on the severity of the insult. For example, a patient who is 'too frail' to undergo a coronary artery bypass graft may gain significant benefits from cataract surgery. Frailty may also transition over time. While frailty tends to increase with chronological age, trajectories at an individual level are less predictable.
The most commonly used tools to measure frailty in the acute care setting are the Clinical Frailty Scale, the Frailty Phenotype and the Frailty Index (FI). 13 Each can predict adverse outcomes but differ in feasibility and clinical utility. The Clinical Frailty Scale categorises patients into nine groups based on their physical activity, disease symptoms and functional status. It is quick to complete and requires no additional tests for the patient or training for the rater since definitions of activities of daily living are provided on the scoring proforma alongside illustrative figures. The Frailty Phenotype identifies frailty as the presence of three or more criteria -weight loss, exhaustion, weak grip, strength, slow walking speed and low physical activity -so is less suited to acute care since many older inpatients are unable to attempt performance-based tests. The FI model conceptualises frailty as a multidimensional risk state which can be quantified by the number rather than by the nature of health problems. It uses a well defined methodology to create an index as a proportion of deficits, including functional limitations, comorbidities and disturbances in mood, cognition sleep and sensorium. The number of deficits required to construct a FI was considered a limitation but these domains are usually assessed as part of routine assessment and an electronic FI is now generated on all older community-dwellers in the UK.
14 An FI derived from Comprehensive Geriatric Assessment (CGA) in the acute care setting is predictive of multiple adverse outcomes. 4 In clinical vignettes, an awareness of the FI seems to change clinician decision-making, leading to more conservative management for patients unlikely to benefit from high-intensity interventions, such as coronary artery bypass grafting or admission to intensive care units. 15 Routine frailty measurement has enormous potential to inform risk stratification across different disciplines to individualise and optimise care. However, this has yet to be tested at scale in the clinical setting.
Recognising that a frail older person has an acute illness
Greater vulnerability can lead to atypical acute illness presentations, both because a smaller stress may be less clinically obvious and because the responses to stressors may be non-specific. Complex systems (whether biological, mechanical, political and so on) are characterised by their inherent ability to withstand stresses because of the presence of multiple defences. A frail older person is comparable to a complex system that has lost redundancy. 2, 13 Over the passage of time, deficits have accumulated across the system such that these defences are broken down and many physiological pathways and functional processes reach their tipping point. One more small stressor, which may appear harmless on its own, may then trigger failure of the entire system. When complex systems fail, the first processes to be compromised are those requiring a coordinated, integrated and precise interaction between many components. Walking, for example, involves the coordination of many different muscles acting on multiple joints, dynamic balance, haptic sensation and integration of visual signals. Similarly, attention and maintenance of alertness are processes of such complexity that they currently lack a clear mechanistic understanding. Consequently, it should not be surprising that frail older people challenged by a seemingly minor trigger such as a urinary tract infection or a change in their medication can present to hospital with falls, a decline in mobility or delirium. Clinicians need to recognise that these non-specific presentations can signal system failure, and are as important to recognise and respond to as the more familiar patterns of single organ failure (e.g. acute kidney injury, perforated ulcer, or fractured bone). Thorough collateral history and careful clinical assessment are often required to identify underlying causes, and to evaluate which factors are amenable to treatment without compounding harm.
Hospital-associated complications in older people
Older frail people may be more vulnerable to a range of iatrogenic complications related to their presenting disease and/or treatment, for example, hospital-acquired infections or adverse drug effects. They are also at risk of several non-specific hospital-associated complications that represent system failure, including delirium, functional decline, falls, pressure injuries and incontinence. These hospital-associated complications of older people are significantly more common with increasing frailty 4 and are particularly important because they are sensitive to hospital care practices. For example, structured delirium prevention programs incorporating key practices such as early mobility, cognitive stimulation, adequate nutrition and hydration and pain management can reduce delirium incidence by 30-40% and falls by up to 50%. 16 Because frailty affects both the impact of a given stressor on health status and their recovery trajectory, 2 the hospital course of a frail patient will be highly sensitive to both positive (e.g. early mobility) and negative Figure 1 The impact of frailty on hospital care and outcomes. Panel A represents the common situation with a younger patient, with mild frailty. Hospitalisation due to impairment in health status results from a serious illness (e.g. sepsis) or injury (e.g. trauma). With treatment targeted to the presenting illness, recovery usually follows a predictable trajectory, and is little influenced by the hospital environment, care processes and health assets (e.g. family and community supports). Panel B represents the situation with a patient with more severe frailty. Hospitalisation due to impaired health status may be precipitated by a relatively minor illness (e.g. viral gastroenteritis) or injury (e.g fall). Frailty also influences the recovery trajectory and may contribute to delayed recovery of health status. In this setting, positive (e.g. early mobility) and negative (e.g. prolonged indwelling catheter) hospital practices and health assets, such as family and community support, are likely to have much more influence on the recovery trajectory and are important considerations for management and prognosis.
(e.g. poor nutrition care) practices, as well as to the availability of health assets such as family and carer support during and following hospitalisation (Fig. 1) .
Models of hospital care for frail older people
Understanding geriatric syndromes in frail older people as a macro-state indicator of complex system failure rather than a specific disorder of particular organs (such as the brain or heart) provides a framework for appropriate management. The most effective intervention for frail older inpatients is CGA. 17 CGA is a multidimensional diagnostic and therapeutic approach to care planning and delivery in older people. In acute care settings, this approach has been shown to reduce residential care use at 3 and 12 months, 17 and in hip fracture patients, it likely reduces inpatient mortality, discharge to higher level of care and possibly length of stay. 18 It is important to recognise that assessment and recommendations alone are insufficient to improve patient outcomes.
Inpatient consultative CGA has had disappointing results, 19 attributed to failure to implement recommendations. Similarly, CGA has not delivered convincing outcome benefits for emergency or short stay medical admissions discharged to community. [20] [21] [22] Assessment must be linked to coordinated, multidisciplinary action to improve clinical outcomes in frail older people. This care can be structured in a variety of ways and is currently influenced by the facilities available, staff resources and skills, leadership and advocacy and the unique needs of the local patient population.
Acute Care for Elders units are specially designed and staffed acute care wards directly admitting older patients from the emergency department, with an emphasis on geriatrician-led coordinated multidisciplinary care. Metaanalysis shows that such units can reduce hospitalassociated complications (e.g. falls, delirium), length of stay and residential care discharge. 23 Key principles for effectiveness of these units are early and regular medical review of high-risk medications and other iatrogenic complications and an individualised approach to preventive and restorative care including early mobility and functional rehabilitation, good nutrition and hydration and regular reorientation. 24 Recognising the very high prevalence of frailty in hip fracture patients, specialist orthogeriatric models provide geriatrician-led team comanagement of older patients, usually in a specialist ward setting utilising targeted protocols similar to Acute Care for Elders principles.
However, other older inpatients who require specialty care for their acute medical and surgical conditions and comorbidities also have high prevalence of frailty; if one in four older Australian medical and surgical patients are moderately to severely frail, 4 we must find effective ways to translate these key principles from specialist geriatric units into the medical and surgical wards which provide care for the majority of older patients. Examples include nurse-led multidisciplinary models, such as the Hospital Elder Life Program, 25 geriatrician-led multidisciplinary comanagement of older surgical patients 26 and physician-led multidisciplinary care of medical inpatients. 27 Such models have been shown to reduce delirium, 25 functional decline, [25] [26] [27] inpatient mortality 26, 27 and length of stay. 26 There is no clear evidence for a 'best' model, with comparisons limited by wide variation in setting and intervention components. 28 Common elements include coordinated multidisciplinary approaches to preserve and restore cognitive and functional capacity and prevent hospitalassociated complications common in older people.
Frailty and goals of care
It has been mooted that identification of frailty might trigger advance care planning discussions. 29 While it is clear that the relative risk of mortality is significantly increased by frailty, the absolute risk is more helpful for clinician and patient decision-making. In a study including almost 1 million older community living older people in the UK who had a FI generated from their primary care electronic medical record (electronic frailty index (eFI)), 3% were identified as severely frail (eFI > 0.36) and 12% moderately frail (eFI 0.24-0.36). Median survival was around 1300 days for the severely frail subgroup and > 1800 days for the moderately frail; frailty had a progressively greater effect on mortality as age increased, 14 reinforcing that both age and frailty status should be considered in prognostication. Long-term survival data for frail patients are limited in acute care studies. Among 1418 acute medical and surgical inpatients aged 70 years and older in 11 Australian hospitals, 30-day survival was 92% in patients with FI >0.4 (moderately to severely frail) compared with 98% with FI < 0.4. 4 For 752 medical inpatients aged 75 years and older in a USA hospital, 120-day survival in patients with FI > 0.45 was 66%, 5 while in 305 geriatric unit inpatients aged 65 years and older in a German hospital, 12-month survival in patients with FI > 0.4 was 66%. 6 These data suggest that one-third of moderately to severely frail older patients receiving acute care may die in the following 3-12 months, which may be sufficient indication for initiating advance care planning discussions about goals of care. However this will depend on skills and resources available, and may be particularly relevant in cases where the risks and benefits of potentially burdensome treatments (e.g. chemoradiotherapy or major surgery) are uncertain. Importantly, given a median survival of 3-5 years, moderate to severe frailty alone should not be justification for withholding evidence-based treatments, and other prognostic information as well as patient goals and preferences should be taken into account in decision-making.
Conclusion
Frailty is common in older acute care inpatients, and there is strong evidence that increasing frailty is associated with increased risk of mortality, institutionalisation and hospital-associated complications common in older people, such as delirium. Frailty therefore offers potential value as a prognostic marker to guide interventions and decision-making and help clinicians without a background in gerontology to assess older patients and concisely communicate their findings. Robust instruments have been developed which can screen for frailty and quantify its severity but further research is required to translate these instruments into routine practice in acute care settings. In the meantime, there is strong evidence that older inpatients benefit from systematic approaches to reduce hospital-associated harm, including comprehensive assessment, coordinated multidisciplinary care planning and delivery, multicomponent delirium prevention programs, and a focus on early functional restoration and maintenance. Assessing the frailty status of older patients, as well as their preferences and values, can contribute to more thoughtful balancing of the risks and potential benefits of interventions and inform shared decision-making, but frailty should not be used to exclude older patients from hospital care.
